Microvascular versus macrovascular dysfunction in type 2 diabetes: differences in contractile responses to endothelin-1.
Vascular dysfunction characterized by a hyperreactivity to vasoconstrictors and/or impaired vascular relaxation contributes to increased incidence of cardiovascular disease in diabetes. Endothelin (ET)-1, a potent vasoconstrictor, is chronically elevated in diabetes. However, the role of ET-1 in resistance versus larger vessel function in mild diabetes remains unknown. Accordingly, this study investigated vascular function of third-order mesenteric arteries and basilar arteries in control Wistar and Goto-Kakizaki (GK) rats, a model of mild Type 2 diabetes. Six weeks after the onset of diabetes, contractile responses to 0.1-100 nM ET-1 and relaxation responses to 1 nM-10 microM acetylcholine (ACh) in vessels preconstricted (baseline + 60%) with serotonin (5-HT) were assessed by myograph studies in the presence or absence of a nitric oxide synthase (NOS) inhibitor, N-nitro-L-arginine (L-NNA). Maximum contractile response to ET-1 was augmented in mesenteric vessels (155 +/- 18% in GK vs. 81 +/- 6% in control; n = 5-7) but not in the basilar artery (134 +/- 29% in GK vs. 107 +/- 17% in control; n = 4 per group). However, vascular relaxation was impaired in the basilar arteries (22 +/- 4% in GK vs. 53 +/- 7% in control; n = 4 per group) but not in mesenteric arteries of GK rats. Inhibition of NOS decreased the relaxation response of basilar arteries to 15 +/- 8% and 42 +/- 5% in GK and control rats, respectively; whereas, in resistance vessels, corresponding values were 56 +/- 7% and 89 +/- 3% (vs. 109 +/- 2% and 112 +/- 3% without NOS blockade), indicating the involvement of different vasorelaxation-promoting pathways in these vascular beds. These findings provide evidence that the ET system is activated even under mild hyperglycemia and that it contributes to the hyperreactivity of resistance vessels, therefore, the ET system may play an important role in elevated blood pressure in Type 2 diabetes.